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TITLE : HOT ROLLED STEEL PLATE EXCELLENT IN TOUGHNESS AND HAVING LOW YIELD 

RATIO AND HIGH STRENGTH AND ITS PRODUCTION 



ABSTRACT : PURPOSE: To produce a hot rolled steel plate excellent in toughness and having low yield 
ratio and high strength without causing the nonuniformity of material in the directions of 
thickness and length and the deterioration of weldability and sour resistance. 

CONSTITUTION: A steel, having a composition consisting of, by weight, 0.005-<0.030% 
C, <1 .5% Si, <1 .5% Mn, <0.020% P, <0.01 5% S, 0.005-0.10% Al, <0.0100% N, 
0.0002-0.0100% B, either or both of <0.20% Ti and <0.25% Nb within the range 
satisfying the relation of (Ti+Nb/2)/C>4, and the balance Fe with inevitable impurities, is 
used. Further, the metallic structure is composed of ferrite and/or bainitic ferrite, and the 
amount of solid-solution C in the grain is 1 .0-4.0ppm. By this method, the hot rolled steel 
plate, excellent in toughness and having low yield ratio and high strength, can be 
obtained. 
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(57) [£»] 
■5. 

Iffiffl C : 0.005 ~0. 030 wt%5fca5§, Si :1.5 wtfcfiH 
T. Mn : 1.5 wt%£TF> P : 0. 020 wt%J£TF. 

S : 0.015 wt%£TK Al : 0.005 ~0.10wt%, N : 
0. OlOOwt %&JF, B : 0. 0002~0. OlOOwt % 
*OTi : 0.20wt%KTfc«t)y5fb : 0.25wt%JttT©3'&#> 
£3tfn*V>1* 1 ffi£fcte21i£(Ti+Nb/2)/C£ 4 

SiSCS*n.O ~4.0ppmTa5^it^®fr -Settle 
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(2) 



f$M¥8- 3 1 9 5 3 8 



[MtiVR 1 ] C : 0. 005 ~0. 030 wt %*m. 
Si :1.5 viX&LT. 
Mn : 1. 5 TtSKOT. 
P : 0.020 ft XFJTF. 
S : 0.015 itSSJRT. 
Al : 0.005 M).10wt9S, 
N : 0.0100wt%jKT. 
B :0.0002~0.0100wt fr? 
Ti :0.20wt%&K*>J;tf 

Nb : 0.25wt%aTOoS^6.S{fn-5^fn*uaSfc 
tt2«S(Ti*«b/2)/Ci4©BWt**lfcLT**U » 

*»6ft*ttt,l=fi|* J ©H*CftW.O ~4.0ppmTffc.5 

c t * #® t r s n a c sin 5 ©pi jt igsstsf&ss? 

[»SBH2] «*fll«cB*©*|Hj*©fe©ft:, £e>IC 
Mo : 1.0 

Cu :2.0 vt%UT. 
Hi : 1.5 wt%« K. 
Cr : 1. 0 *t%& K^itf 

v : o.iott*aT«)ds*6attn*^r»i3&>ia$fc 

Ca :0.0005~0.0050wt%> 

rem :0.0m M>.o»wtx©3i>*s»aft*v»-rri* 

[Hr#«4] C : 0.005 ~0.030 wt%*j^ v 
SI :L5 wtXfil'K. 
Mn : 1.5 vtXfiTK. 
P : 0.020 wt%£TF» 
S :0.015 wt%JX K. 
Al : 0.005 ~0.10wt%, 
N :0.0100fft %filTR 
B : 0.0002~0. 0100wt 
Ti :fl.20iimT4iJ:l)i -. 
Nb : 0.25wt%OT©-5*.^£&tftt*Vrr*l^ i 

» 2 a* (Ti+Nb/2)/c ^ 4 ommmtz ltsw-tsh 

*»H1EK« V 5"C/sec «J:2 Ot/sec OT©affi 
§|f«$5 5 0i@~7 0 Ot;©SS«gffiT# 

[0 0 0 1] 



[0002J 

tLT©^tt^£»STa&Ov m%<Dnmm i ge>mt 

yy-mm& (mm®mfc*mmm&, ot. mz m 
10 tmmtz. > fc&gtans. c©,^ 

f sshctmc p t «ttth*;to*M&s*igi,Ti»stt 

*. &&©«&*£££ Sgft&g («*.«. ^08036 2 
- 1 1 2 7 2 2*£lg. 2-2 3 0 5 6^ 

«. * &P86 2-3 5 4 5 "2 ftgft© 

# co o o 3j ifr vtttfi^ ±®&mfii-?\mT\zm 

1) TMCP©*57i««tt«|«[flsfiMs > «fl9 C n ttJt 
it. ■^ftJ6*ttBWK»Jt©&J6fi:«EB8ian*J:3t: 

2) TMCPTIl &miZ£Z&m#mj]fa-CiSi-lZ 

50 ^*^i;^-r<. ztzvimo&tozhmmtziitbttnm 

W*#fl*£»R#3errt©:HIW!*J3-|cfc o^-r^. 

3> TMcpm iwMtfcftj:5tr*aif 

StfcD. ftgRtt©Aft©«*. E**ttiMJC©± 

4)_*&TMCPI;Usv»Ttt." Mn, V. Mofc£©3& 
ft3C*^©ft#J8*t**Hfc». ZtlZOytmiZZZfa 
Atl&frM*L. »JW©«*©±ff.-»«vji^> ! j. 

©&»Affam*tt*a»utess7r©TMc-Pttc± 

[0 0 04] 

©a** t ffiAT^fc±E©rajB*WliJ{C*ft-rs t>© 
T. jgJ^rSj. ^S^|pl{c*3[t5*Ja©WH4-¥'^ 
ft. »U- t 7-tt©^$iS<r<l:SHc, ©ttJcatlU 

» BWtt. (YS) *t2 7 6MPa«±. 



(3) 



8-319538 



< IJ4 1 3 MP aJKJt. KttJt (YR) #8 0%£(T, 

ffSKH7o%RT, mmmmm^us v t r s t 

-lOOt (DWTT 8 5 - 3 0 tlCfflS) K 

T. *?£L<te-] 2 0^ (DWTT8 5%K6feT— 4 

*-vEoT-3 0 0 J&U. ffi:L<H3 1 0 JEU:. 
3$j£-fiSjtA*7>7;©JggO. 3TS-vTrs#3 0 
0eUJ?£K«3 2 0«±. JfiWttfftCty* 
-X«!'£©H (AH v) fltlOORT. $f£L<«3 0 

«k. mm&wm (haz> ©«jtt*tKffia#asv 

TrSTO'CKT. !f$l<IJ-2 OtETF^JSU 
[0 0 0 5] 

[8l!@£#fcT*fcJ&©^a] ST. *&9J*&tt. _h 

r»j .i. tvK nmkimm tts.r>, 2) m t&mft.mm& 
con YM^mzmm-vM, , 3) mmci>w^me:\zft% 

±BO»J!,CSlrWi-*t»C!)T?» 

[0 0 0 6] Tftfofe. 

(I) C : 0.005 ~0.030 wtX*8S. Si : 1.5 wt'X«T, 
Mn : 1.5 wt%£TF» P : 0.020 wtfWF. S : 0. 

015 wt%U K. Al : 0.005 ~0. 10wt%. N : 0.0100 
viXUT. B : 0.0002-0. OlOOwl SK *OT 
i : 0.20»t*£TF*5J:tfNb : 0.25wtSg£tT©-5^*^a 
fcfft* 1 fcte 2 (Ti-HM>,/2)/C^ 4 ©B8 

onto. $oi:^K«uat*<7x7-f h^tf/s^a^ 

[0 0 0 7] (2) _hlE(l) KI2«©$m/$©t>©tC. £ 
■SlCMo : 1.0 ftXJKTv Cu : 2.0 wt%£( K. Ni : 1.5 wt 
%£TF. Cr : 1.0 wt%£TF£«fctfV : 0AM%&,T<D5 

fit. 

[0 0 0 8] (3) ±|H(1) Sfctt(2) lCgE«©8«0 
t>©(C. £6(CCa : 0.0005M).0050wt%. REM : 0.001 

~o. 020 ft % © 5 s # ^s«n-s urn** i as feu 2 

[0 0 0 9] (4) C : 0.005 ~0. 030 wt%*«^. Si : 1. 



5 wt %J£CR Mn : 1. 5 wt %£CR P : 0. 020 wt % 

«T. S : 0. 015 wt%«T. Al : 0. 005 ~0.10wt 
%. N : 0. OlOOwt %«T. B : 0. 0002-0. OlOOwt % 
rtOTi : 0. 20wt %KT*3 <fctfNb : 0. 25wt%OT 

©•5^A^stfn^^-rn^ifflifc«2ffls(Ti+Nb/ 

2)/C S 4 OMff£jM& LT^T£fH£&PriJEJ£&. 
5"C/sec «±2 OC/sec «T©iiJ£T'ftlP U 3I£ 
tt€ 5 5 0S~7 0 0r©iBg«SHT#^-5^iS:# 

wit?z±m (D~(3) ©^-rti^i-ptctB®©^^ 
10 «©««*& 

[0010] 

wm kt. **«*A#:wcaBwr-6. sr. #n 

W©SJit^t>fc^^*JCOViT^-5. 
C : 0.003 ~0.030 wt%, Si : 0.4 wt%, Mn : 0.6 wt 
%, P : 0.010 wt%, S : 0.0020wt%, Al : 0.035 wt 
%, N : 0.0018~0.0043wt%, B : 0. 0008~0. 0015wt 
%, Ti : 0 ~0.12wt%, Nb : 0 ~0.25wt%, (Ti-mb/2)/C 

K (SRT) : 1200*0. ^WBEMJITfflS (FDT) : 
20 880 "C. &®&©?fr2?&i23~30 , C/se CWJMB&fl 
S (CT) ifi 700*0 *TI§I-5«^{C«700 "CSt?©^ 
MS) . (CT) : 500-750 'CTJ^WES 

t. «Jfl2~20mm©fiMm«$ t ffiiL.fc. 

[00113 ne>nitfm&mzi\,*T\ i&no&mc 

SiSaE-rsttfeK:. ^a (B«5itS (YS) , 51313! 
$ (TS) ) , Kj^it (YR=YS/TS) , «HS^ 

iaa (vTrs) ^ii;cne©fi*6gttj$n-5o. 

3TS (MPa) -vTrs CC) u^T, 
YSttAPIjgfe©0. 596^*©® 
50 «Tfflt^tl5 0. 2%S73t^a^ttj8Tffll^n 
ST^I&TJiBfS^LVi. ) \z£9Xit>rz. & 
l*ia^C©ji)tffitUTtt. IHMNkA-I (Ageing Ind 
ex) SfflVifc. 7.5 X^S^ft-^ftl'OOt: 

3 o »msm*<o9to&*m&\sA imtvu. a i m 

SCICtL. SZl^H^C (ppm)=0.20XA I (MPa) ©H 
#S^C©^«g^Stt-5«. feS^e^S8©^«t>Stt 

sfc*. ^ne.fs^©j^#*^frvifici'Ajg»3«(rH(nj 

40 ^t*. 0. 3TS (MP a) - vTrs (t) 

©JS^fi^otisOTa&s. ffffiSSft:, fS^3SYfcncf© 
-)TSWnc3iJfl:lC«t D0<ttt3SftLvTr s li±#-r*. 
3fiS©Snc-2>9iSlCO^T©'SJttJt«i!SrfTPfc 

3!atrfe#-r^«gi4©^bftsiaiE-r-i>^g7)t 

'c©3*ftC±6Wfe«fcMJ4«W9lC0. 3 TS 
(MPa) CfflS-rs. Lfc^oT. vTrs-0. 3 
TS©jWtj|t>B£; S^SiAntiO. 3TS-vTr 

s ©ttTjtTcfr^at*. 3Sft©^«?^v^fc!ae^»T 

50 •7h'J7i'^**oltti. «ttfteJ:«*tt2:«li«' 



[0 0 12] Hlfc. ttrtOH*Ct±E«Wtt©H 

0 -4.0ppnOffiffltfeiai-rntf, StlfcWtttfiK^Jt 
#{§6*1* Z. ttft>fr%>. Z<D&? lC@jgC£4. 0ppn& 
TiCfiM-T^ C <h(C «fc D€K«itffc*i«Tiglc^^,^fl| 

fc«tt«»«^ U^Iiig&dtffi^WlCliJn C t iz 

». tt*«tttWCWBfcJ:D, fifil:«tt«C«9«i 

*. Srt©H*Ctl.(hipii*«icffiTS-&4t, H«tfc 
liiSTT**,©©, 9jtKtfT#Vl<, SfcO. 3 TS 

-vTr sofifc, <sascD&*:fl:icj;5fe©tsfcn 
sat. s^hstt*. £«>j:dc. &nrzm&t&&w. 

.ttSaUSrS&ftlCtt, fert©HSFC&1.0~4.0ppin© 

fc. 

[0013] *«WK*t»T, & i 

C : 0.005 ~0.030 wt%*S$ 

cii, Ti, Nb*#TTtt«fm»fl:fcJ:r)Sfia*ini± 

$-B-5tc^T$5. gsin»# 0.005wt%*8STte-£©$ 
-t, *«*t>tt«fiL^r<. *«SlCJ:«ttff*»<jK 

...8ta*. -sr. o.o30ftxfiu*»a«t. ^s© 

£#S« 0.005-0.030 ftxm #$L< 110.015 ~ 

0.028 wt%t-r«. 

[0 0 l 4] Si : 1.5 wt%OT 
Sift, 3Sfc^SfcUT#Jflfc7c*T&0, HjgC?W6^ 

■u.6 wtx*«*T©ii«aainf4» «ft^©s^«*tg 

T. Si©^#fi(ii. 5 -wtXJKTtL. *£&#*&*©£ 

[0 0 1 5] Jta:1.5 wt%OT 
M«tt. --3lfc7C*fc.UT#ffl&7aKT*-5]0S. 1.5 wt%« 

**T**t*t «««©«* »ttiin« 

E»C©f£«£££fcTSli\ &ft4Mftl]£J:S&A© 

KfcU. Lfc^oT, h(Dt«iU.s wt'XttTt 
U &&Bfc£SiSfflj£i:&>60.8 »t*BtTt1--5©^$ 50 



(4) ttHV8-3 195 38 

5 

[0 0 16] P : 0.020 wtX&T 

p&. *RnnH©6Mesc©«H©n7U:. #n$3» 

tt«Hif©«tt^©JB»*tt/j:V»jjt, 0.020 »t%£j@;L 
P©^ft«0.020 wtX&T, #£L<«0.012wt X« 

"Ft**. 

[0 0 17] S : 0.015 itX«T 

J0 Eij&tSftUM&t, 0.015 vtXfilT. Sfi 

L<li0.005 «XaT©«BBT«*Tr**. 
[0 0 1 8] Al : 0.005 ~0.10wt% 

-5. -toamSffSKtt. 4>fc<<!:fc0.005 wt%©8sjjD 

o.iowt%^j@xs^inii3x h-h^Fftl 

<hft-5©T0.005 ~0.10fft%©«gHT^*$-e-5fc©t 
f-S. 

[0 0 1 9] N :0.0100ft %£TF 
Ntt. H*tt«Ttt*tt©«T*»YR©±#£fl<fc 
» »• Ti, Al, B»©aft*iLTH«S#l«i 
L-N**t^v»idtl5?cJ!5©*Jpa*BfcJ:S3X h±# 
£fS<©T!> tatSCi^SL^At, O.OlOOwtXJK 
t©«BT*F*T.**. ft*.' »£L<«0.0050wtX« 

[0020] B: 0.0002~0.0100wtX 
Btt, fc£fi©il«©rtft&||NMl,T. 89tt£&g©J& 

o ._KJaT©*Mb*©a*«fttt«i*r ftfcafticbjfeR 

^tie©^S^^|cti0.0002wt%H± 
? ©*J0#&gT&5. 0.0100¥tX*fflA«JRJn 

t>T, Bte0.0002~0.0100wtX©SSffl, *fSK«0.00 
05~0. 0050wt%©ffiffi-e^iDT-5. 
[0 0 2 1] Ti : 0.20wtX«T, Nb : 0.25wtX£TF, 
:3(THW2)/C^4 

Ti, Nbtt, ifeC*BWC*V»T*»fc3C*"C*0. @ 
^CSr#fai®)feLT^@^C*$!lffll-rsttt)lC. Ti 
CNbC *»*UTffW!llftKJ:*»!tet*fe&'6-r. C 
*l60«*ftt>&6ra:»K:tt(Tmib/2)/Ci4*i|& 
TCtWSTft*. L*^b, Ti, Nb©fi*t®#|c^^ 
t^-ftfe^JiJnb, ^S5©S5tt©±*^^ipj)css© 
"P. •€-*V? r *l0.20fft&finF, 0.25wt%filT©«Siat?^Jn 
T5. ^c*J. »tL^(Ti+Nb/2)/C®ffl«5~8 tt 

[0 0 2 2] S*<^IC?HTi«Mtfc*t, 
m-C\t, Mp, Cu, Ni, Cr, V, Ca, REM ^Sfi^inrTS r. t& 

Mo: 1.0 wt%«T, Co: 2.0 wt%KT. Ni:1.5 wt%^ 
T. Cr : 1. 0 fft^JKT*5J:tXV : 0. 1MX&.T 

ztii<D7tm\t, v»rnt>'jwfc5c«i LTSteswicttffl 



( 

7 

tO 0 2 3] Ca : 0. 0005-0. 0050wt%. REM : 0.001 - 
0.020 m% 

w&. l*u v»rnt>iiiic«iiirr*t^fiE»*«*» 

[0 0 2 4] &J(ttft*J:tfttrt©B8Cft ; #2gBj3© 

■i htr Tftt>ts. ±'e<D«uKicffifi-r 

It,' Ti7 D^R5*t^i.iffii^T?^ 0 ^„ ^fc, *ii*i©Hi§ 
CScD^Si^o^Tti. 01 lz&r>m.WLfc£o\z. l. 
0 ~4.0ppm (ffift) ©$BH fCtlfiJWI-r-S d fiSftfcW- 

z. .c©j;5ft7x7-f s 43 .t # / $ fctt'W - -r v 

»fflj£©jH£. rmzm^mm^rmm-rtnn: 

W 

[0 0 2 5] *C. *8HfcJ:«ltiiMK*fl&'*'*& 

• ftmfiEKft©»3ffift£ ; &*b&£lfrffl3ii-T&rt©@ 
*C*W«T*fc»ttt, ftlHJEEgfMMHkD £?. * 

ic 7 o ora±*T©*fls«ic*tt*»aia«E*»nir 

WasMtU WttJMSTr*. 2 or/sec 

r<«itt*qsTT*. c©«. »»*«*«*#t** 
t. ^^©^fiicfcfcoTcio^aiass^uT 

-CftSJIfc. $#©^ffi ©ffl-CtfStrt* 

*«<. UfctfoT, fSMJEM^©f&a)aS©^aiajS 
liSt/sec «±2 0'C/scc«T, »$l/<ti5t/s 
ec «±1 5-C/sec S6lcff*U<tt51C/sec 
«±1 or/sec *Htr*<6«^*«. 

[0026] •#$«oia«(cT) i&ftmammz 

&©#$!& Oi&gliftlCffigftgfrTi&S. ##JRI3® 
5 O'CJETFTte, H*C*©ft*W«*+#fc& 

***7 0 0r*«W.*£. »B$$&#tftr)*Ttiiiatfc7»t 

sct>'>ftiB£*«fa<»:fts. vtztfox* mm&mik 



5) 8W¥8-3 1 9538 

©#tJR9i&)ttt5 5 0jB~7 0 0 , C> $?£L<tt6 0 

[0 0 2 7] ftfc, Wjkl«©»IfTf4***t. #BH¥5- 
222484^^ffit*liT. IF (Interstitial Free)8S£ 

ji>Lfe*te,. £©$fgTli. 3ff. I FTftfrSB&C 

K*»t J: tfJHS«K:*^T*>. fifcM4©« 

J0 «©fc©C. ftft-tttt (5 5 O'CJBIT) m£W.K)*ft 
•3TH5. *«W#6©»|*KJ:«t, COiSJWfcfl: 
Ttt. *BCI2. H*C*»4. 0ppm*)BA.T#«Er 

T*ftv>. 

[0 0 2 8] ±&l,fcflt^©ft93ft£#ftK9&ft 
tt. *«WC*^Tfc<K«BftK#T*9, «$©£ 

#lC. ±EKff£W©ffattlBfi*ftfc"3f>Ta^*. 
*57©J»WCTtt*'»H«Bft»..BCSK (Wto»SC 
a? C-DR) ff3*. €>U<»Al«t4Bae (SRT) : 9 0 
0-1 3 0 0-C. *X*^*-B*»6«F.*Kttl 2 0 
0 r&T©«HK?iiDJRl/&«KfT 5. C C -D Rfcff 

s u < msii$a£'}>v>m?kzfi 5 c t 

fiSSLSAftn. 

[0 0 2 9] JRMEKIt. JESfcTfiS (FDT) #7 
5 0-9 5 0 < C©ji«©ffiMtrin«J:^^. An 
A- l 0 01CJ:0TH*il!ffli''(»fi:*fl;«i*«fffflU St 
ffl»fcfl2ffl£&»5©T#£lXftv>. ft*. 
Ttt. ThU**z+©H*C«©IMP£B«!ni;:J:* 

M X^±-f Nfi*SifeSfi«*ST©3tE£T) 

8j*T«ar*»*icH:. s^i.fia*iffic©fcje){c9 
o oicaBE*T»ftTtTv>*©T, 9 o ocaT^ns 

ET$S5 0%£t± (6 0%^±fte«3^{C^a) «' 

«r*±"5fc««-r*©jj»J:K sfc. s»stt±tf«^( 

WtfflJfclCj:oT"b»ft**«. ffl*tt5~3 OmmSKT 

[0030] £i±©ffi&^rtttii»{Mff»ixsic«(t 

t**. nsMff^mft^ttic^DiiMifiai 

ffc©?Mil*TrffK «t>T6 0 0-7 0 0'C©$8H'ri 
h rJSl±fiM9*&tt*»"r*iltK:J:0Httft««j»«# 

[003 1] 

[XJM0 a 1 - 3 ic^ta* ©«»»«d^ft5»X 
77*^HJn^t/S:^. «2lC^f*ftT|giraEffiU. « 
JP1 5mmO«fiiL&. LT»6nftH(ai»HRlC 

out, &®m£.%fi?kt>b\z> &pwm®c&m%. 

50 Lit. »J«©*«»'tttLT» 5I3S^ 



(6) 



* °- 3T S-vTr S> HIC «*«7Ht) 
«MBae?*-;*S«H& (Hv ) . cnt^gst 

HIT (AHv } 4 ^^©a^^oftw 
mmmzmnLLit. ecu. mmmc&n, mm® 

teWH^Cg (ppm) =0.20XA I (MPa) 

i:«t 9jft£fc„ 5l®a^ti J IS Z 2 2 0 1 tw^t 

k J i s Bww-MDT, mmumtj i sz~ 2 

2 0 2 ICi»52*£-W»H-*JBir»Tffofc. *A 



i0 



8-3 195 3 8 



i<7 



*HICIiNACE TM-0 2-8 4C«Hff ofc . & 
£U KKiSliNACE TM0 1 7 7-9 0tC«£© 
NACEtM^fc HI Comm. mXftCJ: 
■Of 9ty**tfcl,>fe0*O, ^y^tcSR (Cr 
ck Sensitivity Ratio) T 1 %*iiit©fc©£ A , 2 %& 

[003 2J 

mil 




[0 0 3 3] 



[«2] 



(7) 4$0B¥8-3 1 9 5 3 8 

U 12 





ft tt & ft 




A I 
OtPi) 


& J* 




SRT 


FDT 

(t) 




CT 
ft:) 


'St 

PPn) 


1 A 


1200 


880 


8 


650 


2.4 


12 




mm 


IB 


1200 


880 


8 


SOD 


6.2 


31 




mm 


1C 


1200 


880 


8 


750 


0.8 


4 




mm 


2A 


1200 


860 


6 


600 


2.0 


10 




mm 


2B 


1200 


860 


3 


600 


LO 


5 




MM 


2C 


1200 


860 


14 


600 


3.8 


19 




mm 


20 


1200 


BSD 


7 


560 


3.4 


17 




mm 


2E 


1200 


860 


25 


600 


5.2 


26 




mm 


2F 


1200 


860 


18 


600 


4.0 


20 


7**tt+ *^™*7irU 


mm 


3 


1200 


840 


9 


700 


2.5 


13 




mm 


4 


1200 


820 


5 


650 


2.2 


11 


?*»4M M-wTlrM 


mm 


5 


1250 


840 


9 


650 


2.0 


10 


0 


mm 


6 


1220 


900 


g 


650 


2.4 


12 


0 


mm 


7 


1180 


840 


3 


600 


u 


17 




mm 


8 


1180 


880 


7 


650 


1.2 


6 




mm 


9 


1180 


800 


g 


650 


2.8 


14 




mm 


10 


min 

11W 


920 


c 
«j 


650 


L6 


8 




mm 


11 


1??0 


920 


0 

0 


700 


2.0 


10 


* 




12 


1180 


880 




600 


2.4 


12 


0 


mm 


13 


1050 


840 


7 


650 


3.0 


15 




mm 


14 


1280 


840 


9 


650 


1.2 


. 6 


7**0 


mm 


IS 


1250 


900 


9 


650 


2.2 


U 




mm 


16 


1200 


000 


6 


650 


U 


9 : 


0 


mm 


17 


1200 


860 


9 


560 


0.8 


4 




mm 


18 


1200 


860 


9 


650 


10.8 


54 




mm 


19 


1200 


820 


10 


650 


L2 


6 




mm 


20 


1220 


880 


9 


600 


5,6 


28 


7xt<K WY+MM 


mm 


21 


1200 


880 


8 


600 


4.8 


24 




mm 



* 7OOCJai(CI> 700t©»^liSK»)4T?) KfctfSJftfiUMt 



[0 0 3 4] 30 [S3] 



(8) 



13 



4$M¥8-3 1 9 5 3 8 



14 





*5 ft & 




TS 

(KPa) 


TS 

Offa) 


TR 
OD 


lv 


TTrs 


(j) 


Q.3TS 

— vTTfc 


pic 


8f 




tTrs 

in) 


I A 


433 


639 


66 


226 


-140 


400 


332 


o 


241 


15 


-45 


1 B 


563 


642 


86 


223 


- 50 


270 


243 


A 


240 


17 


-30 


i c 


262 


430 


61 


142 


-170 


340 


299 


O 


245 


103 


-35 


2 A 


440 


641 


69 


213 


-140 


.400 


332 


o 


225 


12 


-40 


2B 


301 


435 


69 


161 


-170 


350 


301 


o 


223 


62 


-40 


2C 


463 


646 


72 


220 


-110 


300 


304 


o 


235 


15 


-35 


2D 


457 


645 


71 


222 


-120 


300 


314 


0 


236 


14 


-35 


2E 




655 


81 


27 


- 60 


280 


257 


o 


247 


20 


-20 


2 F 


470 


643 


73 


223 


-110 


300 


304 


o 


238 


15 


-35 


3 


451 


669 


69 


235 


-125 


380 


326 


o 


252 


17 


-30 


4 


418 


598 


70 


201 


-150 


380 


329 


o 


210 


9 


-SO 


5 




K>7 


70 


224 


-130 


390 


327 


o 


239 


15 


-30 


6 






67 


205 


-140 


380 


328 


o 


224 


19 


-35 


7 


100 


534 


72 


213 


-115 


300 


305 


o 


264 


51 


-25 


a 


4oZ 


692 


87 


253 


-120 


370 


328 


o 


270 


17 


-25 


9 


40 U 


Dor 


tt\ 

W 


228 


-120 


360 


326 


o 


241 


13 


-30 


10 




Til 


70 


266 


-120 


360 


336 


o 


288 


22 


25 


11 


4/4 


boo 


69 


201 


-120 


370 


326 


0 


220 


19 


-25 


12 


90S 


717 


70 


284 


-120 


OfV 




vJ 


JUT 


23 


-30 


13 


52$ 


750 


70 


253 


-120 


380 


345 


o 


264 


11 


-25 


14 


437 


630 


69 


219 


-135 


380 


324 


o 


230 


11 


-40 


15 


450 


641 


70 


217 


-135 


380 


327 


o 


243 


25 


-35 




4S9 


712 


70 


277 


-125 


380 


339 


o 


302 


25 


-30 


17 


221 


3S5 


61 


125 


-180 


320 


290 


o 


102 


-23 


-35 


l fi 


556 


631 


SO 


210 


- 20 


220 


209 




248 


38 


30 


19 


275 


385 


71 


123 


-165 


330 


281 


o 


100 


-23 


-30 


20 


551 


662 


63 


225 


- 50 


260 


249 


A 


348 


123 


45 


21 


522 


6M 


80 


218 


- 60 


260 


ICC 


X 


320 


102 


20 



[0 0 3 5] %1 ~3fr£>Wt>frfr£?^ %%mzft 30 
tU SSofcftT. »{*3&S (YS) #2 7 6MPa& 

-t. ptftjt (yr) HAS o%jut. mmm&mmvTr 

KrvEoMOOJai, 0. 3TS-vTrs*i 

^r^nmmtmt tomtom (ah V ) #i oo 
eit. (haz) v>mBw»s&vTrs 

*<5. £0fclj\ ffi^lA, 2A, 3~6*5«fctf8~l 
6li. #«TYS#4 1 3MPaH±, YR#7 0%Jit 
T, vTr s*t- 1 2 CCfiTF. vEo*?3 1 0J£t 
±. 0. 3TS-vTrsAl320HJ:, AHv#30 



HAZ0vTrS*«-2OWefet), ffia&T 
[003 6] 

•ft. MM*. »*«7-ttc«nu**fti»«it*irr 
[moiw&ibhj] 

[si] ^rtsgcatss, mwt*s:zm&£0in 



(9) 



fiff»¥8-3 1 9 5 3 8 




V 



THIS PAGE BLANK (uspto) 



